Point location in triangulations is a classical problem in computational geometry. And walking in a triangulation is often used as the starting point for several nice point location strategies. We present a pedagogic JavaScript program demonstrating some of these strategies, which is available at: www-sop.inria.fr/geometrica/demo/point location strategies/.
INTRODUCTION
Given a query point q and a partition of the d-dimensional space in regions, the problem is to retrieve the simplex (or triangle, in two dimensions) containing q. This problem is called point location in triangulations, and is a classical problem in computational geometry; not surprisingly, the literature is vast [9, 3, 5, 8, 4, 1] .
Listing all the classes of point location strategies produced by the scientific community up to now is way beyond the scope of this work. Instead, we concentrate our efforts on some point location strategies based on walking [6] . Walking in a triangulation is the basis for several efficient and practical point location strategies [7, 5, 2] . Figure 1 shows a screenshot of the Delaunay hierarchy view.
This short paper is organized as follow: Section 2 describes in few words the walking procedure; Section 3 quickly describes some successful strategies based on walking, which are implemented in the program; and finally, Section 4 serves as a reference on the program's functionalities. In two dimensions, the visibility graph VG(T , q) of a triangulation T and a query point q is a directed graph (V, E), where V is the set of triangles of T , and a pair of triangles (τ i, τj) belongs to the set of arcs E if τi and τj are adjacent in T and the supporting line of their common edge separates the interior of τ i from q; see Figure 2 . When two triangles τ i and τj are such that (τi, τj) ∈ E, we say that τj is a successor of τ i. Now, a visibility walk consists in repeatedly walking from a triangle τ i to one of its successor in VG until the triangle containing q is found; a walking strategy describes how this successor is chosen.
WALKING IN A TRIANGULATION
Two strategies are standard: the straight walk, and the stochastic walk. The straight walk is a visibility walk where each visited triangle intersects some segment having q as end-point; and (ii) the stochastic walk is a visibility walk where the next visited triangle, from a triangle τ , is randomly chosen amongst the successors of τ in VG. The straight walk is easier to analyze, whereas the stochastic walk is easier to implement, and faster in practice [6] . We choose the stochastic walk for the program presented in this work.
STRATEGIES BASED ON WALKING
• Last-point [6] . The last-point strategy starts from the triangle containing the last query point and walk until the triangle containing the current query point is reached. • Jump and Walk [7] . A certain number of landmarks are selected randomly from the vertices of the triangulation. For each query, we have a first jump step, which consists in selecting the closest landmark to the query point as starting point of a walk. And finally we have a walk step from the chosen landmark to the query point.
• Keep, Jump, and Walk [2] . A slight modification in Jump and Walk leads to the Keep, Jump, and Walk strategy. Instead of taking as landmarks random vertices of the triangulation, the last query points are taken.
• Delaunay Hierarchy [5] . The Delaunay Hierarchy maintain a hierarchy of samples of the vertices. The ratio of the sizes of samples at two consecutive levels is some constant. To find a query point, we walk in each level's triangulation, beginning the procedure at the coarser one; the walk starts at the location found at the level right above.
• Climbing [2] . The Delaunay hierarchy can be used in another way. We start the walk at the last query point in the lowest level, if the walk encounters a vertex present at an higher level, then the walk is pursued at this level. When a triangle containing the query is found at some level, the hierarchy is descended as describe above to finally locate the query at the lowest level.
• Keep, Jump, and Climb [2] . To improve further the climbing procedure, a certain number of landmarks in the lowest level of the hierarchy are chosen. These landmarks have the same use as in keep, jump, and walk, i.e., the closest landmark to the query point is chosen in order to start the climbing procedure.
SOFTWARE FUNCTIONALITIES
• Input. Building the Delaunay triangulation of a set of points; the input set can be chosen amongst several random, realistic, and synthetic point sets.
• Queries. Generating a custom or random query point. Random query points are generated by pressing the Query button, and custom query points are generated by simply mouse clicking inside the triangulation domain.
• Spatial Coherence. Choosing the spatial coherence of random query points; The options are weak, normal, and strong; selecting one of them can be done by choosing the appropriate option in the Spatial Coherence select box.
• Strategies. Visualizing six different strategies working in order to retrieve the current query point. Choosing and switching between strategies can be done by selecting the appropriate option in the View Strategy select box. All the strategies considered in Section 3 can be selected for visualization.
• Size of Hierarchy. Choosing the size of the hierarchy. The options are normal, big, and huge size; selecting one of them can be done by choosing the appropriate option in the Hierarchy select box.
• Counters. Counting the number of queries, and the number of triangles visited per strategy.
• View. Choosing between the standard 2D view (normal ), or the hierarchical view (hierarchy); the later is more appropriate for the strategies that are based on hierarchy, while the former is more appropriate for the strategies that are not based on hierarchy.
• Vertices and Edges. Viewing/Hiding vertices and edges can be done by choosing the appropriate options in the Show Vertices and Show Edges check boxes.
